This study investigated the association between physical activity and self-perceptions such as body image, physical self-concept, and self-esteem among persons with an acquired physical disability in a non-Western population. Other personal variables such as gender and time of onset of disability were also examined. A convenience sample of 66 Hong Kong Chinese adults with an acquired physical disability were asked to complete a battery of questionnaires about their levels of physical activity and self-perceptions. Over 70% of the participants were not physically active enough to obtain health benefits. Contrary to studies focused on Western populations, the relationships between physical activity and self-perceptions were weak. The time of onset of disability, rather than activity level and gender, was more related to selfperceptions. The present study provides some evidence to advance our knowledge of self-perceptions in a non-Western population and highlights the importance of considering culture and social location in studying physical activity levels of those with an acquired physical disability.
Physical disabilities are believed to have a negative impact on self-perceptions (Rousso 1982; Taleporos & McCabe, 2001 . As a result of losses in body function or structure, persons who are visibly different have been shown to develop poor self-perceptions about their physical competence and appearance, lowered self-esteem, and negative body image or body esteem (Rumsey & Harcourt, 2004; Taleporos & McCabe, 2001) . They are likely to face greater challenges in self-and body esteem from their social environment where physical performance, beauty, and attractiveness are valued (Cash, 2004) . Persons who acquired their physical disability after birth report lower self-perceptions than those with congenital disabilities (Sherrill, 2004) . A distortion of body image, in particular, can negatively limit participation and performance in daily living activities (Keppel & Crowe, 2000) .
Participation in sport or physical activity is known to serve as an avenue for counteracting unfavorable self-perceptions such as body image and self-esteem by emphasizing physical skill and a liberated body and is thus conducive to stigma management (Taub, Blinde, & Greer, 1999) . Previous studies have demonstrated a close association between physical activity participation and self-perceptions in persons with a physical disability (e.g., Uchida, Hashimoto, & Lutz, 2005; Wetterhahn, Hanson, & Levy, 2002; Yuen & Hanson, 2002) , with higher levels of body satisfaction and self-esteem resulting from sport and physical activity participation. Using the Multidimensional Body-Self Relations Questionnaire (MBSQR; Cash, 2000) , Yuen and Hanson (2002) examined the relationship between activity levels and body image in adults with and without a physical disability. They found that adults with a physical disability who were physically active placed more emphasis on physical appearance and physical fitness, and scored higher on health evaluation and body satisfaction compared with inactive participants with a physical disability, suggesting the positive effects of exercise on body image. Similar results were also obtained in a study of amputees by Wetterhahn et al. (2002) , who found a positive association between activity participation and body image, such as appearance evaluation and fitness evaluation and orientation. A qualitative study of stigma management through activity participation in a group of male college students with a physical disability showed that physical activity helped to compensate for a "spoiled identity" (Taub et al., 1999) .
Self-perceptions clearly vary, depending on a number of personal factors such as gender and disability type (Sherrill, 2004) . For example, females with a physical disability have been shown to place more importance on physical appearance than their male counterparts do (Appleton et al., 1994) . A study by Taleporos and McCabe (2005) reported that participants with more severe physical disabilities had lower levels of body esteem than those with milder physical disabilities. Apart from these studies, the variation of self-perceptions among persons with a physical disability is under-researched and warrants greater attention (Taleporos & McCabe, 2002 . In particular, little is known about the effects of physical activity and other personal variables, such as gender and time of onset of disability on self-perceptions in persons with an acquired physical disability. Furthermore, there is a need to corroborate previous findings and to advance our understanding of these relationships in a non-Western population such as Hong Kong where social and cultural attitudes toward disability have traditionally reflected the Confucian inspired notion that a person with a disability can never become a right and proper person in a harmonious society (Chen, Brodwin, Cardoso, & Chan, 2002; Holroyd, 2003) . Hong Kong's Chinese population in general has negative attitudes toward individuals with disabilities and many hold the view that those with disabilities have disordered bodies and should be segregated educationally and socially (Equal Opportunities Commission, EOC, 2000) . This very likely impacts upon levels of physical activity and self-perceptions of people from Hong Kong with an acquired disability.
As one of the first studies to examine physical activity in relation to selfperceived constructs such as body image, physical self-concept, and self-esteem in persons with an acquired physical disability in Hong Kong, we addressed the following research questions:
1. Are there significant differences in body image, physical self-concept, and self-esteem of persons with an acquired physical disability who are active compared with inactive? 2. Do body image, physical self-concept, and self-esteem of persons with an acquired physical disability differ as a function of gender and onset of disability?
Method Participants
A total of 66 Hong Kong Chinese with an acquired physical disability were involved in the study. This number achieved a power of 0.80 with two-tailed alpha 0.05 and moderate effect size ≈0.50. Only those who had no intellectual disabilities and were nonwheelchair users were included. Wheelchair users were excluded from the study because the different energy costs accrued by wheelchair vs. nonwheelchair users when engaging in different kinds of physical activity rendered our use of a self-reported measure inappropriate. Participants were between the ages of 18 and 47 years (M = 30.77, SD = 9.22). The number of females (n = 33, mean age = 31.91, SD = 9.85) and males (n = 33, mean age = 29.64, SD = 8.54) was evenly distributed. Thirty-one (47%) had acquired a disability within the last 10 years (mean age = 21.91, SD = 7.77), and 35 (53%) had acquired their disability more than 10 years ago (mean age = 29.37, SD = 8.72). Forty-nine (74%) were classified as active (mean age = 30.24, SD = 9.50) and 17 (26%) as inactive (mean age = 30.96, SD = 9.21). All participants volunteered to join the study.
Measures
Participants were asked to complete a battery of measures, including the short International Physical Activity Questionnaire (IPAQ, 2004) , the Multidimensional Body-Self Relations Questionnaire (MBSRQ; Cash, 2000) , the physical concept subscale of the Tennessee Self-Concept Scale (TSCS:2; Fitts & Warren, 1996) , and the Rosenberg Self-Esteem Scale (RSE; Rosenberg, 1965) . The short version of the IPAQ is a self-administered measure of physical activity designed to assess population levels of physical activity among adults aged 18-65 years (IPAQ, 2004) . The short IPAQ inquires about the frequency and duration for three specific types of activity (walking, moderate-intensity, and vigorous-intensity activity) undertaken in various domains, including leisure time, domestic and gardening activities, and work-related and transport-related activity as well as sedentary activity during the last seven days. It is a widely used scale, and previous research has reported satisfactory measurement properties, with a reliability correlation of about 0.80 between short and long versions and a median criterion validity correlation of about 0.30 against CSA accelerometers (Craig et al., 2003) . The short IPAQ has been translated to Chinese and has demonstrated adequate reliability and validity for the measurement of total physical activity in a Chinese population (Macfarlane, Lee, Ho, Chan, & Chan, 2007) . Individuals can be classified into three activity levels (inactive, minimally active, health enhancing physical activity, HEPA, active) based on their total physical activity in all domains using the recommended criteria (IPAQ, 2004 ). In the current study, participants who were inactive and minimally active were classified into an inactive group, and those at the level of HEPA active were placed into an active group.
The MBSRQ is a 69-item self-reported measure that assesses body-image attitudes. It contains three groups of scales: (a) the 54-item Body-Self Relations Questionnaire (BSRQ), (b) the 9-item Body Areas Satisfaction Scale (BASS); and (c) the 6-item weight-related attitude scale. The BSRQ consists of items indicative of individuals' attitudes toward three somatic domains, namely, physical appearance, physical fitness, and health, which address either evaluation (the extent of liking, attainment, and satisfaction) or orientation (the degree of relative importance of and attention) attached to each domain. It comprises seven subscales: 7-item Appearance Evaluation (feelings of physical (un)attractiveness or (dis)satisfaction), 12-item Appearance Orientation (extent of investment in one's appearance), 3-item Fitness Evaluation (feelings of being physically fit or unfit), 13-item Fitness Orientation (extent of investment in being physically fit or athletically competent), 6-item Health Evaluation (feelings of physical health), 8-item Health Orientation (extent of investment in a physically healthy lifestyle), and 5-item Illness Orientation (extent of reactivity to being or becoming ill). Scores are recorded on a five point scale (1 = definitely disagree, 5 = definitely agree), with higher scores reflecting greater satisfaction. A number of items are reverse scored. The BASS assesses individuals' satisfaction or dissatisfaction with body areas. Items are rated on a scale ranging from 1 (very dissatisfied) to 5 (very satisfied), with higher scores indicative of greater satisfaction. The weight-related attitude scale contains two subscales: Overweight Preoccupation (4 items) and Self-Classified Weight (2 items). The Overweight Preoccupation subscale measures fat anxiety, weight vigilance, dieting, and eating restraint on a five-point scale. Higher scores are purported to indicate greater concern about weight. The Self-Classified Weight subscale assesses how individuals perceive and label their weight, from 1 (very underweight) to 5 (very overweight). High internal consistencies ( ranging from 0.73 to 0.91) and good test-retest reliability (averaged R = 0.81) over a one month period were reported for the subscales (Cash, 2000) . The MBSRQ has been used in some studies with individuals with physical disabilities (Wetterhahn et al., 2002; Yuen & Hanson, 2002) .
The physical concept subscale of the TSCS:2 (Fitts & Warren, 1996 ) is a selfreport measure to assess how an individual feels about him/herself in relation to the 14 items in the physical domain. Scores are marked on a five point scale (1 = always false, 5 = always true). Satisfactory internal consistency (0.75) and testretest reliability (0.79) on the physical subscale were obtained (Fitts & Warren, 1996) . Other studies have reported satisfactory psychometric properties (e.g., Middleton, Tate, & Geraghty, 2003 ). An earlier version of TSCS:2 (i.e., TSCS) has been used to examine the self-concept of individuals with cerebral palsy (Magill & Hurlbut, 1986) .
The RSE (Rosenberg, 1965 ) is a 10-item scale examining an individual's self-esteem. Items are rated on a four-point scale, with higher scores indicating higher self-esteem. Previous studies have demonstrated high internal consistency and good test-retest reliability (e.g., Bowling, 1997; Robins, Hendin, & Trzesniewski, 2001 ). The RSE has been used to measure self-esteem of individuals with physical disabilities (Dunn, 1996; Manuel, Balkrishnan, Camacho, Smith, & Koman, 2003; Oaksford, Frude, & Cuddihy, 2005; Taleporos & McCabe, 2005) . A mean score for each subscale of each measure was calculated.
Procedure
Approval for the study was granted by the institutional ethics committee. All measures (other than the IPAQ-C) were first translated into Chinese by the first and second authors and then checked for suitability and appropriateness through back translation by another Chinese scholar. The Chinese versions of these measures were then checked for reliability by test-retest procedures within two weeks in a group of individuals with an acquired physical disability (N = 20). The coefficients of reliability were in excess of 0.80. The translated measures were distributed through different types of rehabilitation service providers such as the Hong Kong Federation of the Handicapped Youth and the Hong Kong Paralympic Committee and Sports Association for the Physically Disabled, where members received varying levels of services or interventions. This helped us to generalize the results in the absence of diagnoses or functional limitations. We sent out the letter of invitation and a copy of the questionnaire to each division head or centerin-charge of the relevant providers. Once we received their positive reply, we invited their members to join our study. One hundred and fifty questionnaires were sent out with 76 questionnaires returned. The response rate was 50.7%. Of these participants, ten had a congenital disability and were excluded for analysis.
Data Analysis
The Statistical Package for the Social Sciences (SPSS) version 14.0 was used as a tool for data analysis. Statistical analyses included descriptive statistics such as percentages and means and standard deviations. Other statistical analyses were reliability, chi-square, correlation, and one-way ANOVAs. Factorial ANOVAs were not possible because of low counts in each of the dependent variables by activity level cells. The level of significance for all statistical analyses was set at the .05 alpha level.
Results

Demographic Information of Participants by Activity Levels
Participants were classified into either an inactive or active group based on their total physical activity score obtained from IPAQ. It was found that 74% were insufficiently active to gain health benefits. The distributions of gender and number of years since onset of disability are presented in Table 1 . Results of the chi-square analysis indicated no significant differences by activity levels on these two independent variables. Table 2 shows the internal reliability, mean and standard deviation, and intercorrelation for each subscale of the measures. All subscales in general demonstrated acceptable internal reliability, with Cronbach alpha coefficients ranging from 0.61 to 0.84. Intercorrelations among the variables indicated that TCSC:2 and RSE were positively correlated, and both TCSC:2 and RSE (except Overweight Preoccupation) showed moderate positive correlations with all subscales of the MBSQR (with the exception of Appearance Orientation, Illness Orientation, and Self-classified Weight) and BASS. BASS also showed significant positive correlations with Appearance Evaluation, Fitness Evaluation and Orientation, and Health Evaluation and Orientation. Overweight Preoccupation was positively associated with Appearance Evaluation and Orientation. Self-classified Weight showed positive correlations with Appearance Orientation and Illness Orientation, and negative correlations with Fitness Evaluation and BASS. Significant positive correlations were in general found among some of the BSQR subscales, with the exception of Illness Orientation, which was negatively associated with Fitness Evaluation. No significant gender differences were found (see Table 3 ).
Reliabilities, Means and Standard Deviations, and Intercorrelations for the MBSQR, TCSC:2, and RSE
Discussion
The results of the current study showed that more than 70% of those persons with an acquired physical disability in our sample were not physically active enough to achieve health benefits. This was consistent with previous research highlighting their inactive behavior (Kosma, Gardner, Cardinal, Bauer, & McCubbin, 2006; USDHHS, 2000) . Physical self-concept and self-esteem were highly correlated with each other, and these two constructs were positively associated with most of the body image variables such as Appearance Evaluation, Fitness Orientation, Health Evaluation and Orientation, and Body Areas Satisfaction. These findings also corroborated previous studies showing that physical self-concept or self-esteem is linked with body image as well as body satisfaction (Cash, Winstead, & Janda, 1986; Limb, 2006) . Self-Classified Weight was found to be negatively correlated to Fitness Evaluation and Body Areas Satisfaction, suggesting that participants who perceived themselves as overweight tended to believe they were physically unfit or athletically incompetent and were less satisfied with particular aspects of their body. This supports a close association between body weight and body image (Schwartz & Brownell, 2004) . Compared with participants who were physically inactive, active participants placed less importance on dieting and body fatness (Overweight Preoccupation). This was inconsistent with a study by Yuen and Hanson (2002) , which reported no significant difference on this scale, and showed that active participants scored significantly higher on Appearance Evaluation, Fitness and Health Orientation and Evaluation, and Body Areas Satisfaction than their inactive counterparts. The present study also found that there were no differences in physical self-concept and self-esteem between activity levels, contrary to previous literature indicating that active adults with physical disabilities gave a significantly higher rating on physical self-perception than their inactive counterparts (Uchida et al., 2005) . It appears that the findings in the West may not be generalized to other cultures such as Hong Kong given that the concept of disability is socially constructed (Stone, 1995) and that individuals with a visible physical difference vary in their feelings and attitudes toward their own body (Tam, Chan, Lam, & Lam, 2003; Taleporos & McCabe, 2002) . As Brownell (1995) points out, Chinese people find themselves caught in a web of dependencies among individual, family, and state. This web of dependencies is symbolically expressed in conceptions about the body and is disrupted when the body is disabled or disordered. Thus, within traditional Chinese culture, disability can become equated with uselessness and physical impairment or body disfigurement can be seen as bringing shame and disgrace to families (Holroyd, 2003) . Families with a child with a disability may be accused of violating cultural taboos (Ow, Tiong, & Goh, 2004) or being punished for their ancestors' supposed sins (Chan & Lee, 2004) . Thus Hong Kong Chinese with disabilities face a variety of barriers to participation in sports and communities activities resulting from social stigmatization (EOC, 2001 ). This may then cause difficulties for them in developing a positive self-perception through activity participation in situations where society devalues their physical appearance and negative environmental cues exist, making their activity participation less enjoyable.
In considering personal variables the current study demonstrated that participants with fewer years since the onset of their disability were more involved in activities to maintain their fitness (Fitness Orientation). They also felt their bodies to be healthier (Health Evaluation) and were more concerned with their health (Health Orientation) while having higher levels of self-concept and self-esteem. This is not really surprising as age of onset of disability is known to influence one's physical self-concept and physical disabilities acquired early in life may have less long term impact on self-perceptions (Sherrill, 2004) . There were no significant gender differences in the variables of self-perceptions contrary to previous studies (Appleton et al., 1994) . Females with physical disabilities tend to conform to societal body standards or norms (Taub, Fanflik, & Mclorg, 2003) . Hong Kong women with a physical disability, however, did not assign high importance to their physical appearance, again confirming that body image varies as a function of culture.
Implications
The present study adds to our knowledge about the variables of self-perceptions and personal factors in a non-Western population with an acquired physical disability. Physical activity was found to influence few aspects of body image, and no significant differences in self-concept and self-esteem between activity levels were noted. Contrary to current western literature, our active participants were less likely to evaluate and to be invested in their appearance, fitness, and health than their inactive counterparts. Acquiring a disability disrupts life narratives and expectations hence people need to seek ways to pursue health and physical activity through the scaffolding of their local worlds. In this sense, they are constantly subject to the stories others tell about them and their bodies, which affects their identity as a disabled person and their resultant physical activity behaviors (Sparkes & Smith, 2006) . Clearly the role that culture plays in influencing physical activity and self-perceptions needs to be examined in much greater detail to broaden our understanding of repertoires of body practices, perceptions, and modes of self cultivation.
Given that individuals with physical disabilities are not physically active, it is important to encourage and motivate them to engage in regular physical activity (Kosma, Cardinal, & Rintala, 2002) . They should be informed and assisted, in a culturally sensitive way, about the importance and health benefits of adopting an active lifestyle. In particular it is important to understand the needs of individuals with more years of acquired disability to motivate behavior change at the onset of an activity program.
Limitations of the Study
It should be noted that this study has several limitations. Not surprisingly, severity of disability is believed to have an impact on activity participation and body esteem (Sherrill, 2004 ), but we did not examine the range, classification, or severity of physical disabilities. The grouping of participants according to ten years' post acquisition of disability was arbitrary, being based on an acceptable sample size calculation. Another limitation was our reliance on self-report measures of physical activity and the use of the short IPAQ which may not accurately reflect the total physical activity of persons with a physical disability. The IPAQ in particular is not suitable to examine activity levels of wheelchair users hence our removal of this group from our study. There is also a need to be aware of the possible methodological limitations that result in inconsistent findings of physical activity in individuals with disabilities (Frey, Stanish, & Temple, 2008) . A third limitation was that we did not evaluate the content relevance of the translated measures (Messick, 1998) .
Recommendations for Future Research
Future research is needed that evaluates the content relevance of the measures in the cultural context and uses specific self-report measures to assess activity levels in persons with a physical disability. The short IPAQ is, however, widely used within the exercise science and public health fields and the findings of this present study may provide a useful base for cross-cultural comparisons and extensions to other populations across disability types. Other than self-reported measures of physical activity, it is also worthwhile to assess activity levels by using objective activity measures such as motion sensors.
